Ethanol induces mouse spermatogenic cell apoptosis in vivo through over-expression of Fas/Fas-L, p53, and caspase-3 along with cytochrome c translocation and glutathione depletion.
Although it has been well established that spermatogenic cells undergo apoptosis when treated with ethanol, the molecular mechanisms behind it remain to be investigated. Adult male mice were given intra-peritoneal injection (IP) of ethanol at a dose of 3 g (15%, v/v) per kg body weight per day during the period of 14 days. Testicular androgenesis and apoptotic germ cell death, along with different interrelated proteins expression, were evaluated. Ethanol treatment induced apoptotic spermatogenic cell death with a decrease in the plasma and intra-testicular testosterone concentration. Western blot analysis revealed that repeated ethanol treatment decreased the expression of steroidogenic acute regulatory protein (StAR), 3 beta-hydroxysteroid dehydrogenase (3beta-HSD) and 17 beta-hydroxysteroid dehydrogenase (17beta-HSD); increased the expression of active caspase-3, p53, Fas and Fas-L; and led to up-regulation of Bax/Bcl-2 ratio and translocation of cytochrome c from mitochondria to cytosol in testis. It has also been shown in our study that repeated ethanol treatment led to up-regulation of caspase-3, p53, Fas, Fas-L transcripts; increase in caspase-3 and caspase-8 activities; diminution of 3beta-HSD, 17beta-HSD, and GPx activities; decrease in the mitochondrial membrane potential along with ROS generation and depletion of glutathione pool in the testicular tissue. The present study has indicated that the ethanol treatment induced apoptosis in the mouse testis through the increased expression of Fas/Fas-L and p53, up-regulation of Bax/Bcl-2 ratio, cytosolic translocation of cytochrome c along with caspase-3 activation and glutathione depletion.